Management of new-onset atrial fibrillation (AF) varies between institutions and individual physicians. Because AF often occurs in elderly patients and is associated with coronary artery disease, patients presenting for the first time are often selected for admission to the coronary care unit to exclude the possibility of acute myocardial infarction (AMI). A review of 245 patients with AF admitted to an intensive care unit revealed 45 cases that were of new onset. AMI was diagnosed in 5 (11% ) on the basis of elevated serum creatine kinase-MB levels. Evaluation of 56 clinical vartables available during initial assessment indicated that infarction patients could be distinguished from others by the presence of left ventricular hypertrophy (p <O.Ol), electrocardiographic evidence of old myocardial infarction (p <O.Ol), typical cardiac chest pain (p <O.Ol), and duration of cardiac symptoms less than 4 hours (p <0.05). The presence of 2 or more of these features identifted all AMI patients and 7 others at high risk for serious cardiac complications. The findings indicate that new-onset AF in the absence of clinical predictors suggesting myocardial ischemia or AMI does not warrant routine admission to the coronary care unit.
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A trial fibrillation (AF) is a common cardiac rhythm disturbance, estimated to be present in 0.4% of the general population. In persons older than 60 years, the prevalence increases to 2 to 4% .ly2 Despite its frequent occurrence, initial management of new-onset AF is controversial and varies among institutions and individual physicians. Because AF occurs often in elderly patients, is frequently associated with coronary artery disease and is considered to be a grave prognostic indicator during acute myocardial infarction (AMI), these patients are often selected for admission to the coronary care unit?5 In the emergency room, decision-making may be further influenced by presenting symptoms that mimic those of an AMI. However, observations at this institution suggested that isolated new-onset AF was a rare mode of presentation of AMI. Furthermore, it was perceived that patients truly having AM1 complicated by AF were distinguishable after initial evaluation from those with this arrhythmia and a low likelihood of AMI. If correct, patients with a low likelihood of AM1 or other conditions would not need critical care services and therefore might be safely allocated to an intermediate or routine level of care for monitoring.6-8
Methods
All patients admitted to the cardiac and medical intensive care units at the University of Michigan Medical Center between January 1982 and November 1984 with the diagnosis of AF were studied. At that time it was general practice to admit all patients with new-onset AF. There were 245 patients identified and the medical records of 238 were available for evaluation. All patients who had a history of AF, had AF subsequent to admission, or lacked proper electrocardiographic documentation were excluded. After re-viewing the emergency room and the admitting and intensive care unit records, 45 cases of new-onset AF were identified. Data were collected from the admitting physicians' notes, which included a thorough history, medical chart review, physical examination and laboratory flow sheet. The following information was retrieved: presence or absence of cardiac symptoms including quality and duration of any chest pains or palpitations, history of cardiac disease, blood pressure, average heart rate, estimated jugular venous pressure, results of pulmonary and cardiac auscultation, and presence or absence of peripheral edema. The term typical chest pain was used to characterize the following descriptions: substernal or precordial discomfort, and radiation of pain or pressure to the arms, jaw or neck. Laboratory data included the serum creatine kinase and lactate dehydrogenase levels with isoenzyme analysis, serum electrolyte and glutamic oxaloacetic transaminase levels, complete blood count, initial electrocardiogram and chest x-ray report from the radiology department. Hypokalemia was considered significant when it was less than 3.0 mEq/liter.g The electrocardiograms were examined for heart rate, arrhythmias and morphologic abnormalities. A diagnosis of remote myocardial infarction was based on the presence of previously documented pathologic Q waves. Left ventricular hypertrophy was diagnosed by Sokolow's criteria.lO All electrocardiograms were interpreted using a standard format and were overread by 1 of 3 staff cardiologists.
AM1 was diagnosed by a creatine kinase level of at least 100 II-I/liter with an MB-isoenzyme fraction more than 4% of the total. An acute "transmural" AM1 was defined by the presence of new Q waves or 1 mm or more of ST-segment elevation in 2 or more of the electrocardiographic leads. An acute "nontransmural" AM1 fulfilled similar enzymatic criteria but presented with at least 1 mm of ST-segment depression and Twave inversion, without Q waves, in 2 or more leads.11
After chart review, missing data were retrieved by direct questioning of the primary care physicians, the patient, the patient's family or the family physician, For data analysis, the patient population was categorized into those with and those without AMI. Fifty-six variables for each patient were assessed for dependence with AM1 by use of chi-square analysis. Features found to be significant by this analysis were reassessed by a Fisher's exact probability test of associ? ation. Findings were considered significant when p <0.05.
Results
Forty-five of the 245 patients admitted to a medical intensive care unit with AF had new-onset AF. AM1 was diagnosed on the basis of creatine kinase-MB isoenzyme elevations in 5 cases (11%). In 32 patients (71%) AM1 was ruled out in the intensive care unit, and 8 were initially started on a "rule out AMI" protocol in the emergency room, which was later canceled by the coronary care unit physicians. Positive MB lev- els were not present in these 8 patients and none was discharged with an electrocardiographic diagnosis of AMI.
Mean age of the 45 patients was 68 f 12 years; 64% were men, 36% women; 7% were black. Preexisting cardiovascular disease was noted in 25 patients (56%). Of those with cardiac disease, 12 (48%) had coronary artery disease, 6 (24%) had hypertensive heart disease, 4 (16%) had cardiomyopathy and 1 patient each had pericarditis, mitral valve prolapse and rheumatic valvular disease. Nine patients were receiving digoxin for previously diagnosed heart failure or cardiomyopathy and none was receiving a type I antiarrhythmic agent.
Toxic or metabolic abnormalities were contributory factors in 3 cases (7%), 11 (24%) were classified as idiopathic AF, and in 3 (7%) a conclusive diagnosis was not made before discharge. A history of significant alcohol consumption before admission was recorded in 7 patients (1670). Chronic lung disease was diagnosed in 8 patients (18%) and 16 (36%) smoked. Six patients had diabetes mellitus.
The presenting symptoms are listed in Table I . Significant differences between patients with and without AM1 were noted for a history of typical cardiac pain (p <O.Ol) and duration of symptoms less than 4 hours (p G1.05). There were no differences in the physical findings or medical history between the groups. Laboratory results obtained before coronary care unit admission were not significantly different except for a positive creatine kinase-MB result, required by definition. In 2 cases, however, an initial negative MB measurement was positive in 6 hours or less. Results from thyroid function testing were available in 40 of the 45 cases and indicated hyperthyroidism in 2. Significant serum potassium depletion (2.6 mEq/liter) was noted in 1 diabetic patient. Admission digoxin levels were not measured in 3 patients, not detectable in 3 and within therapeutic range (0.5 to 2.5 rig/ml) in 3.
The initial electrocardiographic abnormalities are listed in Table II . The presence of old Q waves (p <O.Ol) and left ventricular hypertrophy (p <O.Ol) were significantly greater in the AM1 group. ST-segment elevation suggesting acute injury was not present on any electrocardiogram. Three patients had inferior and 2 had anterior nontransmural AMI. In each case the diagnosis was confirmed by a thallium scan or cardiac catheterization, Emergency electrical cardioversion was performed in 2 patients without AM1 because of hypotension. There were no episodes of .ventricular fibrillation or tachycardia during hospitalization. At discharge, 29 of the patients (65%) were in sinus rhythm.
Presence of 2 or more of the 4 clinical features significantly associated with AM1 were used to identify a group at risk for morbid cardiac events. All 5 patients with AMI'were identified along with 7 others. In this group, 10 patients had no life-threatening events, 1 had mild heart failure and 1 died from cardiogenic shock. None of the 33 low-risk patients had a complication requiring acute intervention except for 1 patient, who received immediate cardioversion but was then discharged the next day. In the ,low-risk group there were 3 late deaths due to progressive pulmonary disease.
Discussion
Because coronary artery disease is associated with development of AF, AM1 is often suspected by those caring for patients with this arrhythmia presenting for the first times5 The findings of this analysis suggest that this concern, which has led some physicians to a policy of routine admission to the coronary care unit, can be limited to a subset of these patients.12J3
Eleven percent of patients presenting to the emergency room with symptoms of new-onset .AF were found to have evidence of an AMI. Based on 56 clinical variables available during the initial emergency room evaluation, patients with AM1 were distinguishable from others by the presence of (1) left ventricular hypertrophy, (2) electrocardiographic evidence 'of an old myocardial infarction, (3) typical cardiac chest pain, and (4) duration of cardiac symptoms less than 4 hours (Fig. 1) . Furthermore, the presence'of any 2 of the 4 variables defined a high&k subpopulation that included all of the patients with and only 7 of those without an AMI, suggesting that the admission rate to the intensive care unit could have been decreased by almost 75%. Severe pain suggesting acute myocardial ischemia or infarction was described by all patients with documented AM1 who could give a history (1 patient was obtunded]. In contrast, 70% of the patients in the group without AM1 lacked typicalcardiac symptoms. However, diabetics may be at increased risk for AF and silent AMI; therefore, a high index of suspicion should be maintained during their evaluation.*4
Electrocardiographic evidence of old myocardial infarction was significantly greater in the AM1 group. Previous infarction markedly increases the likelihood of significant multivessel coronary disease, which would predispose a patient to ischemia and AM1 with the onset of AF and rapid ventricular rates.15 Left ventricular hypertrophy, .present in all the AM1 patients, increases the basal metabolic demands of the left ventricle, reduces blood flow per gram of myocardial tissue, and reduces the coronary flow reserve. 16 With the onset of AF, additional elevation of myocardial metabolic requirements may exceed the coronary flow reserve and result in severe myocardial-ischemia and AMI.
The presence of 2 or more of the 4 clinical features significantly associated with AM1 identified a highrisk group including all patients with AM1 and early, life-threatening, cardiac complications. Other investigators have also recognized the uncertainty surround- ing emergency room triage decisions in patients with AF.12J7 Thibault observed that a benign hospital course was predicted by young age, a history of alcohol abuse, hypertension (without secondary hypertrophy) and presence of a primary cause for the tachyarrhythmia. Conversely, those in whom critical problems developed were older, female, and had ischemic electrocardiographic changes, chest pain or heart failure."
The similarity between predictors of cardiac complications identified in other emergency room populations with chest pain and this study indicates that the traditional indicators of myocardial ischemia are reliably present in those with new-onset AF. A predictive equation applied by Pozen et all8 to identify AM1 patients relied on clinical data that included the presence of chest pain, ST-segment depression, or elevation with or without T-wave abnormalities, and a history of AMI. Similarly, Mulley, et all9 stratified patient ?isk using total creatine kinase, ST-segment elevation, heart failure, ventricular ectopy, hypotension or recurrent chest pain within 24 hours. Thus, new-onset AF should not be unduly weighed in the decision to admit a patient to the coronary care unit.
The findings indicate that new-onset AF in the absence of clinical predictors suggesting myocardial ischemia or AM1 does not warrant routine coronary care unit admission. Prospective application of the criteria found in this study is.required to determine their usefulness in generating efficient use of intensive care resources.
